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FOREWORD

This publication was prepared under contract

by the UNITED STATES JOINT PUBLICATIONS RE-

SEARCH SERVICE, a federal government organi-

zation established to service the translation

and research needs of the various government

departments.
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REGULATIONS FOR THE ;'S '," '•f4' RADi10,CYi'lVESMNAir•!LS

}I

Approved Chief State Sanitation Approved Deputy Pres, denz
I nspector of the USSR M. Nikitin State Committee of the (...un, it
26 December, 1960 No. 349-60 of Ministers of the USSR• on th,-

Uses of Atomic Energ'
V. Levsha 27 Deceribi•E - ".L,

INT'RODUCTION

These regulations are mandatory for agenele.:-.. a
land activities of all ministries, departments ý, !dovna', ,- * '-
Icerned with transportation, storage, and uws of radio ac. , ater-

I

t These regulations do not extend to the fil±owing pack:a c; z•.-.' :-,,-,I1-
factured goods:

a. Packages containing radioa,.-iive ,teria•, haviug -,
lactivity less than 0. 002 microcurie per g":",- ant iotai a .it fol'
tone package less than 0. 1 microcurie.

b. Packages of radioactive matcriaiý; .-... n- An a.ctiv'it' ,ss than
01. n microcurie with any specific awtirity.

c. Manufact.red goods. (except 'liquids)' .-itrurments, cLIos
electron tubes, equipi_]ient, etc. containing rauioacltive mate,!"I Ili a
form which resists dispersion.

In all cases the radioactive materials roust be io packaged that the
materials cannot disperse into the surrounding medium, the strength
of the radiation dosage at the surface of the package must not exceed
0. 3 milliroentgens per hour. The package exterior must not be
contaminated with radioactivity. Under the enumerated conditions
such packages can be carried by ali forms of transportation and can
be stored in general warehouses as ordinary goods.



The regulations have been developed in consonance w-iý the
requirements of the "sanitary regulations coverimj! work with radio-

lactive -materials and sources of ionizing radiation"', No. 33i3-FO,
taking into a~ccounrt the international recommeridadions o~f 19 , '0.

Ree~pn.bility for fulfjillment of the ieýL)f these

regulations is assigned to the .d'ntrtosof the z t isahippin4

transporting, *and receiving packages of radior.ctwe inatt -rials.

1. GEhNERAL RULES

1. Shipping pack-ages with radioactive !nateri.-s ~hou1J ,

treated as souarces of ionizing radiation not causing radioactive

contaminAtion under anticipated conditions of transportat.lon and

storage covered by these regulations.
Violation of these regulations ir icivirag, t rantportipg,

and storing packages containing radioactive "' ýýerials czay, rcsult in

the following.
a) irradiation of service personnel by beta , iý -inia, and

neutron radiation;
b) radioactive contamination of people, cargoes, builid-

ings, and transportation equipment;

c) exposure of undeveloped motion picture, photographic,

and x-ray films and plates.

2. During transportation of radicactive Ynateriali_ by alll

types of carrier and in storage, precautions shc2:uld be ;"aken to-
a) package the radioactive materials in -,.atainers that

servidce personnel and people in the vicinity are not subjected

to irradiation;

b) prevent radioactive contanaination of service perfionniel,,

warehouses, transportation equipment, and ordinary cargo

being transported together with the radioactive rnaterials I
c)la n unloadcntaineso aicOaL1ie natei±l a



d) place containers of radioactive materials at dstarnces

not less than those indicated in Appendix 31 of these regula-

tions from areas where people congregate;

e) place undeveloped motion pi(-.ure, photographic, and

x-ray films and plates at distances v•tich will preclude their

exposure by packages of radioactive subEtances (see

Appendix 3).

3. Personnel continuously engaged in loading, uniloading,

storing and transporting containers of radioactive materials by all

types of transportation must be trained in the regulations covering

the handling of such containers, methods of dealing with accide-i's,

as well as means of personal protection and familiarization 17.'ith

measures of personal prophylaxis. Each permanent worker must

pass a minimum technical knowledge test, which shall be repeated

every six months.

Persons. temporarily (episodica .y) assigned to loading,

carrying, or storing containers of radioactive materials ,knust be

thoroughly instructed prior to commencing work.

II. CLASSIFICATION OF SHIPMENTS

OF RADIOACTIVE MAkTERIALS

4. Radioactive materials (sources of ionizing radiation)

during transportation and storage are condita:nal-y t cassified into

three groups according to the physical characteristics of their emitted

radiation.

lstgroup: radioactive substances radiating, together with

alpha or beta particles, gamma rays (e.g., radium 226, cobalt 60,

iodine 131, iridium 192, cerium 137, etc.)
2nd group: sources of neutrons and gamma rays.

3rd group: radioactive substances radiating alpha or beta

particles (e.g., polonium 210, strontium 90, phosphorus 32, sulphur

35, carbon 14, etc.)

3-



IMI CATIGORW-S OF SHIPPING COrNI AINF,1.S

5. To facilitate the shipment of .vadi-i'actve m-at i.h 1.nd

for dosimetic and radiormetric control, folr categories are establiche4

for shipping packages, based on the strengt1. -f the gamma radiation

and (or) neut-onr flux at the surface of the package or at the distance

of Im from the package surface.

6. Tne list of shipping container categories is given i-n

Table I.

Table 1.

maximum allowable gamrna radiation dosage
or flux of fast neutrons

Categoryo•

package f- L--,rfac e
mr/hr' fast neutrons mri'hr ;At neutrons

cWn2 /see /s e C

I 0,.A 012 oot ccnsL~ered

1I 040 40.0 0).4 2.0:Ello IM bo.o

not standardized 50.0 200. 0

For brevity, only gamma radi.t.on dosage will be given
belowi 

$

1 Transportation of containers of tritium. having activity above 20

curies as well as radioactive ores and fissionable radio:1ctive
substances are regulated by special insti -ctions,

S4-



IV. PACKING REQUITUMENTS Ffi TRANSItTAT1ON OF
RADIOACTIVE MATERIALS

7. Packages for transportation of r; ;Icnctive substarce is
classified as follows:

a. primary vessels (glass or metal ampules or F•acons,

cases [tubes] etc.;

b. internal packaging (additional sheathing, paddinr,

paraffin containers, sorbtion materials, etc.);

c. containers• of metal or plastic;

d. external packaging (paper or rubucrized casir.s,

cardboard boxes, wood or metal boxesi.

8. Radioa ctive solutions " of gases shall be prlac ' -n

rimary hermetic containers {sealed metal or glass anp .e.

penicillin type flacons, or cases Uzubesj. These .:t,,er s:,al be

capable of withstanding temperature variations between -'i ",

+50*C and atmospheric pressure drop from 1. 0 to 0, 2 a.rn.

Transportation of radioactive mate-tv--a Is is

hermeLically sealed vessels ._•t ineeti-'g the speciied terr.pe:z-re andl

pressure variations; however, in such cat;es tile label on t•h siz.ie

of th/package and shipping documents shall 2:rry w. rning .cOtices.

11 the packaged radioactive mater::al ,c.annot withstand

temperature variations between -70 and +50't-, ar:i atmospriernuc

pressure variation between 1. 0 and 0. 2 atm, thcit the label a.nd the

shipping documents (shipper's) shall bear warninig notices.

$In contrast to general purpose railway, truck, and other containers
for carrying ordinary goods, containers which are part of the
packaging of radioactive substances are termed ,imply "containers"
below.



The ampule or case "with liquid radfoactiv,. maz1 ria!

Sbha11 be p1s.ced in a container; the .space between t; anp.,-i.e <;r aase

1and the container shall be filled with absorbent material . ottonr,

Ifilter paper, lignin, silica gel, etc. ), in order to preveni Lhe radio-

active material from reaching and contaminat•ng the outside surface

of the container. The quantity of absorbent material shall be such

that in case the ampule should break its entire contents would he

bsorbed by thp material. It is recommended that ampules of

intensely radioactive liquid, having a long half-life, should, h placed

inside additional polyethylene sheaths.

9. Powdered and solid radioactive AatcrA!s shall be placed.

in securely sealed vessels (glass ampules gA• ground seals or

rubber stoppers, metal cases, etc.).

10. Containers may be made of varirus materials (<astics,

aluminum, steel, iron., tin, etc.) considering ý'.',e group to which the

radioactive material being transported belongs and the intensity oi its

ctivity.

The container for radioactive materials of Group 1 shal be

made of very dense material (lead, iron, etc.). The selection of

the container type depends on the activity of the radioactive material

It is to be used for and the energy of its gamma rays.

The container for radioactive materials of Grou:p 2 shall be

made of materials which attenur. gamma rays (tip., iron, and other

2eavy materiala depending on the type of souw-ce), and for maximrnum

ibsorption of neutrons, the container is filled with paraffil, boren,

admlum, and other sximilar substances.

The container for radioactive materials of Group 3 shall be

made of materials of low density (e. g., aluminum., plastics, fiberboarl,

tci. and if there should be BremstrsAwl,.7 , radiation, of a level

xceeding that allowable for the correspondi.- trri 4sportation

ategory, there shall be an additional coveri ag of heavy materials
hich will attenuate the radiation to allowabW Duita.

- ~6 -



11. Containers shall be mechanically strong, and resist

Jars, accelerations, turning, and shaking; the surfacc Sh.•X be

smooth to facilitate ease of washing in case of radioactive conta.,rLna-

tion; the cover (stopper) of the container shall protect the internal

volume from moisture, and shall close simply and lock reliably.

12. The body and cover of the container shall be clearly

marked (container type and its number), clearly readable at a

distance of 1 meter. The radiation danger laiei shall appear or the

container (see Appendix 4).

13, Packages for transportation 3f rudioactive materials

shall correspond to the technical requirements agreed to with the

State Committee of the Council of Ministers USO3R on the uses of

atomic energy and the State Sanitation Inspector USSR. The presenta-

1tion of shipments of rodioactive materials in other packages is
i prohsibited4m

i4. Packages and containers weighing over 5 Kilograms

shall be provided with handles, grips, eye -bolts, etc., for -and

carrying and carrying with mechanical lifts.

15. The weights and dimensions of packages cln.l not exceed

hose established for the transportation of shipments by the type of

ransport being used, and shall comply with special restr ctions

established by the applicable sections of these regulationb.

16. In order to avoid radioactive contamination of persornel,

accompanying shipments or ordinary cargo, buildings, tranmport

ehiclesthe containers shall be enclosed in an additional -rnai

ackage having sufficient mechanical strength appropriate to the type

f transport being used. Shipment of contain.-s o" radioactive

aterials without external packaging is pr-chblt.ed,

17. Contamination of the externai sxu,?t-ce of the contairer

hall not exceed 200 alpha particles or 500, beta particles per 150 cm 2

er minute. The dosage of gamma radiation a; the outside surface of

mpty containers shall not exceed the values established for packages

7-



of Traapi~,ttion Catev,2.;ýy 1 (0. 4 mrn/hr); tbe nutsliei riracejcoutainezr2 rhall i>c tested for contamnination priao, to external

SThe outside surface of the external package. shall tjrte

no Contamina~tionl.

V. GENERAL. CONDITIONS FOR TIRANSPORTITNGN
PACakAGkrS CONTAINING RAADIOA.C" !iJ)L M ~'tRIALS

1. Ge-neral Requirements

18. Radioactive materials in packs r!t;,c4 of tLei 1. A*7, III, IVITransportation categcoricg rfiay be carried by air, rail, wao~rtr an V
highway transport.

Packages of radiaact,.ve rnaterialsi shall not be clarrled orver

urban transportation systeras (Aire-,:A ~' traliey buses b,ise

subway).
19. Packages with radioactive nrlt,--.a --hailr ~t be hp3

or stored together (in the same Ptirplane, ,ocA car,

semitrailer, boxcars, and other tranupox'Z&el, I,.-containers, ¾j

'compartment, nor in a niteghboring railroad c.-ur, etc, , or %Virehouse)

with explosives or flammaable materials.
20. Containers1 subject to shipment with radioactive

materia"03 shall be sealed by the material-prepar~ig organization,

Swhich shall be. respons ible for the correct- packaging of the radio -
~active mpterials insidde containers of the app,.'rp-nrate type an.-I for

th otaiers rmeeting the requirierrents of these Regulation~s.
~t co 2a1. Prior to shipment of packages of raixctci~sterials

Sthe shipper shall measure the gammia radiation level frcrr each

package to determine their transportation categories aii,: the appro-

priate conditions of shipment, check f~or rat:..tactive contaminatio

of the outside surface of the containers jf',r compliance with,, thioLrequirements of par. 1-1, and also the outside surfaces of the excterna~i
packages for absence of radioactive contaminal.ion. The results of

the test fo- correct deterrminaiton of the transp~ortation entegory and



the absence on the packages of radioactive conwnrination, and a~so

ithe safe distance.s in case of accidents resulting in the breaking of

ithe container, shall be recorded by the shipper on a !aL•u rf "ne

lapproved sample (see Appendix 5) and the laiel shall be signed by
Ithe dosimetrist,

A label shall be attached to two outside o fa :es of the
external package. if the dimensions of the label are ia;' cr than the

dimensions of the package, the label shall be attached 4o a plywoc-d
tag which shall be securely fastened to the 2:Lckage.

Packages with radioactive materials without labelt of th: !

kind required by these Regulations shall not be accepted for shipment.!
22. On the basis of data indicated on the 'Label 'Par. 21),

the shipper certifies the transfer of packages of radioactJ:.x Jinaterials
for shipment to the transportation organization (completes lrd
the necessary sections of the label, puts the ship ".,ing d':-r ~ts in
order, and in such cases as covered by these. Regulations,, :onaucts

loading and securing of packages etc..).

The shipper shall be responsible for the nonfulfillrnent of

the packaging and shipmentents o.,- Regulations.

V3. Radioactive materials shall be accepted for shipment on

the basis of prior application, notification, etc. submitted to the

appropriate transportation agency. The notification shall indicate the
lte on which the packages are to be sent,

'heir trans-

,ortation categories, number, and total weight. When short-lived
Fnd medical radioactive materials are being shipped, thre notjfication I
hhall indicate the delivery time. If the packager requie,; special

ýonditions for transportation or storage, such conditions shall be
included in the notification.

24. If there are no storage facilities at the raflroad station,
rt (pier), or airport, the shipper shall deliver the cargo at the

1ppropriate time for immediate loading on the railroad car, airplang,

"• 9



dtsship as specified by the Chief of the~ station, port (-)

2 5. Ladingq or other accompanying re ,oatiplc -5
ted and accompany the cargo during, th~e entire Mixuýe, 1< cr small
shipments and large.

The accompanying documents sball carry th-ý nxa:e of the

radioactive material, .1ts activity, category, and weight of tbe
shipping package. The shipper shall also inni-,Cate on these c:ocurrentp

"Shipping Regulations for Radioactive Materials No. 341.3-60 are
known".I

28. The organization acceptirng One pack~ages of radicoactive

materials for transport has the right, to carry out a dosirnetric test
in the presence of the shipper. Upon deteri-x.-'tAtion of incornpatibi-lity;

(higher transportation category than. shown label), s...I
packages shasU) not be accepted for tranaporta&.-',,n. On~ evidence of
violations.,a document is prepared and copies.: (one each) are Eent t

the local and departmental sanitary inspection 3jrgans.
27. Packages of radioactive materials are accepted for

transportation by the weight indicated by the
:shipper on the labels and in the lading and othcwr shipping, dacuments

provided for by the regulations and instructions pertaim!nr" t
Sshipment of cargoes by various transportation organization.

23. The orgarizattion0 ac:cepting a irargo for traisap':rtation

Pnay test-weigh the cargo, anid on finding the declared weight to be
wronghave the .ri.ght to refuse acceptance and transportation in
accorda~. :C- with requiremnents- covering ordinary cargoes.

29). In preparing the notification of ahaipment of packages of
radioactive materials of any transportait-Ir categlory, -the shipping

station (port, airport, etc.) shall give the shippe:- the niam.ber of the
trip or transport (airplane, ship, etc.) and tb c departure date. These
kbta, as well as the total weight of ihe packitges and special remarks

~ 10



i¢,n heavy weights and short-lived isotopes, stall be telegraphed to the

I.cidressee by the shipper.

30. In shipping packages of radioactive materials by any

means of transportation (airplane, railroad, automotive vehicle,
luniversal railroad or other container, etc.) and in selected parts of

ahips, as well as in storage, the packages may be shielded by ordin-

ary cargoes or partitions, or shall be located at distances frorn

places where people congregate sufficient to assure safety (see

Appendix 3).

31. When transporting or storing undevelopd motion
picture, photographic, and x-ray films and plates it is necessary to

keep them at sufficient distances from packages of radioactive

materials, or screen them with ordinary cargoes and (or" partitions,

norder to prevent them from becoming exposed (see Appendix 3).r32. If the labels and documents accompanying packages

indicate special conditions for transportation (allowable t. nmperatu re,

pressures, etc.), such conditions shalt ne rigidly obsevei during

norage and transportation of the packages. If for technical reasons

he indicated conditions cannot be observed, the transporting organi-

tation shall warn the shipper of this fact upon receipt of the shipment
-eque st (notific ation).

33. When transporting or storing packages, they shall be

,laced upright and fastened securely in order to avoid upsetting the

a.ckages during turns, jolts, braking, and swaying.

For securing the packages during transportation the shipper

hall provide the necessary tie-down materials which are provided

or by the general transportation regulations for ordinary cargoes

equiring lashing.

34. During transportation anL storage of pa:kages of
"adioactive materials, their complete safekeeping shall be assured.

35. Packages or radioactive materials shall be carried by

e most direct route available or with the minimum number or

u | I



reloadings (trans- shipments). ,

466. Upon arrival of packages of radioaative matcrialJ

shipping point shall immediately notify the addressee, except in

those cases bn which the cargo is delivered directly t. the warehouse-

of the Addressee, his sidingsoand moorings,

Such notification shall he made by telephone, and in the

absence of a telephone counectlon, by telegram.

27.. Packages of radioactive i-naterials are turned over to

the addressee with the sender's seal [intact) without checking their

contents and weight. The a.ddressee ha2 the right to conduct a

.control test of the radioactive contamint.tion of the outside surfaces

of the packages to determine correspond-nr.e with their transporta-

tion categories. In the event of nonco'e .;:r~ce, the adidressee

shall inform the local organs of the sanitary inspector and the

militia of the facts for their investigation .ýccording to established

procedures.

38. In the event the addressee is tardy In claiming

packages of radioactive materials which have arrived at the desig-

nated points, the chiei of the railroad station, port, airport, or

auto freight depot shall take measures against him according to

established procedures, except in those cases provided for in par.

83, concerning packages of the IV transportation'categou.y.

39. At the designated point if th.ere is no addressee to

indicated in the bill of lading, the shipment shall be isslued to

another addressee or sent to a new address as directed by the

shipper by telegram.,' the shipper shall be charged for expenses

involved in additional transportation.

40. If the external package is damaged or (and) in the

absence of a seal, a statement is drawn up according to e3tablished

procedure without opening the container and checking its contents.

If simultaneously the contkiner seal is damaged or is absent

statement is drawn up, again without opeaing the container and

. 12



checking its coatents, however the occurrence 3hall be reported
mr•rmediately to the shipper and to the local orgak-is of the sanitation

inspector.

The contents of a container shall be checked only under
conditions of safety (on the shipper's premrisea). The results of
the exam-iination shall be drawn up in a statement with the participa-
tion of the local organs of the sanitation inspectvr and the militia. I
If during the examination there is found psriial or compiete absence
of radioactive maaterial, then measures sha.Ji be taken to determine
the reasons for it and the possibilities of rav-4ýoactive contamination.

41. The transporting organization is not responsible for

changes in the quaity and quantity of radioactive rna-Lerial in
packages, except in cases in which the spoilage has occurred f
through violation by the transporting organization of the established

transportation schedule, shipping conditions, and general!
rules of shipping.

2. TRANSPORTATION OF PACKAGTE-S OP 'RqAD)GLCTIVE
MATERIALS BY COMMON CARRIERS.

42. Packages of radioactive materials of the -1-1, and Ill
"1 transportation categories may be transported by common carriersI (aircraft, railroad cars, automotive vehicles, etc.). Pickages of

the IV transportation category may be shipped only on stecial

carriers.

43. During transportation of packages of radioactive mater-
ials of the 1, HI, and III transportation categories by any rmai.s of
transportation, and during storage in ordinary warehouses, they need

not be separated from other cargoes, exce-p-- "or cargoes of unde-
veloped motion picture, photographic, anti Y•~ay films and plates,
which aball be separated by distances ndcless than those given in

Appendix 3.

Between the packages of radioactive materials and places
where people congregate, as well as places where undeveIoped

-~13



motion picture, photographic, and x-ray films and plater , kep,

it is advisable to place ordinmry cargo to weakei , •niicl&i th e

Sradiation.
444.. The number of packages of the I and I1 t'spn•ortation

categories stored in the same ordinary wa&i'ouse or being trans-

ported in the same transportation unit (railroad car, airn.,ane,
ship, general purpose railroad or other container, autornotive

vehicle, etc..) is not limited. However, regardless of ihe properties

of the radioactive materials being transported or their '•ydc •-f

radiation, nctmore than 2000 microcuries of radioactive materials

in the exposed form or notmore than 2000 ,•rieM of -uid tio,

sources in sealed form shall be placed d 1- u]-taneously in one

package of the i and U transportation cate.,-es. The nuniber .f

packages is limited only in cases specially pzMvided for iu these

Regulations, depending on specific features c.l certair- types of

transportation.

The number of packages of the III and IV transporta•ion

categories stored in the same warehouse or being transported in

the same transportation unit is limited (see -h._. respective fections

of these Regulations for the various types of transportation)t.

In one ipakage of the LU transportatiort category may be

placed at one time radioactive materials in open form having an

activity not more than 200 curies and sealed radiation bources

with unlimited activity. In one package of 1he INT transpori ation
category it is permissible to place at the same time an unlimited.

quantity of radioactive materials in open or sealed for1n.

lit is recomnmended that radioactive .materials in open form having a
half-life up to 1 year and activity greater than 200 curies in single
packages of the IV transportation categor)y b~e crrried by land and
water transport.

"14



45. Loading of packages of theI" A a M tRnfpOrta.I'

categories on the carriers and unloading is carried out by (r,.

transportation orgarnzation or by the shippe:-, ih ecc-z.-dL-zce -,ith

the regulations covering these operations for ordinary argoes.

Loading and unloading operations should be -.,arried out

quickly, and wherever possible by mechani-al nienns.

46. Up to 4 packagss of the HI transportation category raiay4

be carried at one time on a common carrier (railroad car, air:.qane,

automotive vehicle, universal container, except ships).

Up to 4 packages of the Ill transportation category may be

carried in the same place on a paisenger-cargo riiver boat, and 11p

to 10 packages in one place on a cargo vssel.

Up to20 packages of the III tran-s ý- tation categcry may be

carried in the same place on an ocean-go:;:.; ship, and up lo 40

packages of the .W transportation category y be carried a., the

same place on a cargo ship.

47. Packages of radioactive materials of the 1, 1; and Ill

trarwsportation categories arriving at the unloading point way be

stored temporarily in the cargo warehouses of the station ,.port,

airport), however the packages shall not be t.laced directly next to

the warehouse walls adjacent to places where people congregate

ýffices, lounges, etc.).

During temporary storage of packages the dosage level of

the radiation on the outside surfaces of the building -•all not exceed

200 mrJhr, and at a distance of 3.0 metcivs not tnor. than 10 mr/hr.

Radiation within the nearest buildings and on land not belonging to

the given establishment shall not exceed the background normanl to the

locality by more than 0. 01 mr/hr.

48. In all cases of transportation and storage of packages

of radioactive materials, the packages shall be located at distances

nacless than those given in Appendix 3 from places where people

congregate and places of storage of ,nd-:v•.loped motion picture,
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photographic, and x-ray films and plates.

3., TRANSPORTATION OF PACRIC• ',P , P .A!,YCTWE WJ *thwS BY SPECI.NL CA £ u'ILS

49, Packages of radioactive mate, iols of any tranzoortation
category and in any quantity, subject to the c2)onditions of par. 51,

may be transported by special carriers (airilanes, railroad ears,

autonmotive vqhicles, etc. ) as well as in specia! locations abard ahip4

Simultaneous shipment of packages of radioactive im terials and

cargoes of nonradioactive materials and transportation of g~ople.

not engaged in the transportation of the packages is

As a -uale, packages of radioactive materials being

transported by special carriers shall i be accomnplished ;;ithout

an escorting individual. In those cases in which the shipper deems

it necessary to provide an escorting individual to acc.rrniy the

shipment during its transportation, the irradiation of that individual

durLng the time of transit shall not exceed the allowable limits.

50. L•.ading and unloading of packages of the I, 13, I

transportation categories shall be carried out by the transportation

organization or by the shipper, in accordance with the corditions for

these operations for ordinary cargoes, provided that at op( time

there are not more than I1 packages of ,hc UI tz, tasportation category

being shipped in the same transportation uz. and no packages of

the IV tranopmtation category.

If the number of packages of the III t'ansportation category

exceeds I0,or simultaneously packages of Oze IV transporvition

category are being shiipp~d, loading shall be ccomplished by the

shipper and unloading by the recipient.
If mechanical loading and unloading facilities are available

at the station (port, airport), they shall be provided to the shipper

(recipienit) for loading (unloading) on the same basis as for loading

(unloading) of ordinary cargoes.
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51. Packages of radioactive material : sisali be ed:, aci or

(and) shielded that the radiation dosage level at aty eas', : vccessible

point at the external surfaces of the transporting vehik. ',(ide of

the automnotive vehicle, aircraft fuselage, wall of tht; rau:.iroad car,

etc. ) and r.t the boundaries of the specially designated 1oriti.ons

aboard ships shall not exceed 200 mr/hr. Th- shipper shaL

m•easure the radiation dosage level and attach to the surfaces
",ndicated above the radioactive darger label(see Append;•x 4)•.

The distances between packages, and places where peonple
shall not be less than those given in &ppen-.iN 3.

After loading the packages on the ep:-:isl cari-er the shipper

..hall measure the radiation dosage level i4r -c.s on the ca.:irŽr

where people will continuously. 'These dosage ieveLh

(rrr[hr) shall

not exceed 100 divided by the nurnber

of hours during which people will remain in the location beiin'r

measured.

The measurement of dosage level shall be recordtd in a

statement and signed by the shipper and the representative of the

i transportation organization. If it should be found during :-%easure-

ments that the dosage level exceeds that indicated abo-.e or those

given in Appendix 3, the departure of the transport sh-iil not be

permitted.

For the resulting delay of the transport and for other delays

for which the shipper is at fault, the shipper shall be held materially 1,

responsible in. accordance with the Tariff Regulations,

52. In time with the arrival of packages of radioas-tive

materials at the destination point the addressee is obliged to provide

transportation for their removal from tae stat w',n (port, airport) of

destination.

At destination points, after un.oadc.-g; packages of radioactive

materials from special carriers, the recipient shall make a

17-



radininetric exarnination of k~te transport equipment. fur tne, absence

or radioactive containination, fA
If radioactive contamination is found exceeding thze allowable

limits, the traYportation equipment may be uaed only after deacit-

vation. Expenses involved in lay-over of transportatonf for this

reason and in deactivation are charged tr 4 i vr "!e

In the eveihhe recipient fails to appear/aL the timie vu' arrivalf

of a special earrier A.e roats of ti.e lay-over

while awaiting unloading shall be paid for o. the recipient,

Packages of thtŽ I, I, and IH tras6n.-rtation categories mnay

be temporarily stored at the station (port, air'nort) of destination:

warehouse, in compliance with the reqnirt#z..,L of par. 47 awl7

Appendix 3.

4. TRANSPORTATION AND STORAGE OF PACKAGOES
OF THE IV TRANSPORTATION CATEGORY

53. Packages of the IV transportation category may be

transported only by special carriers and in specialiy desigrnated

places in ships, in compliance with the requirements of S-:Jbsection

3 of Section V.

54. Packages of the IV transportation categcry are loaded

on transport equipment by the resources of the shipper directly

from the shipper's vehicles, and are unloaded by. resources of, the

recipient to his own vehicles.

55. Packages of the IV transportadion category shall not be

stored in ordinary warehouses; they may be stored only in specially

designated warehouses complying with the requirements of par. 47

pertaining to radiation dosage levels.

In the event the recipient f'ails to zpsx'ar at the time of

arrival at the destination point of packsagcýr - o the IV transportation

category, the transportation organization has the right to call on

the militia and the local organs of the sanitation inspector to take

measures against the addressee for the purpose of expediting the

18



VI. TRANSPORTATION OF'PACKAG(EC, WI[TH RtWACTIVE
MATERIALS BY THE CIVIL P";P. FLEET

1. GENERAL REQUIREMENTS FOR T.-•ANSPORTATiON

56. Packages of radioactive materiale may be transported

in cargo and special airplanes as well as in baggage compartments

of passenger airplanes.

57. Packages of radioactive materials of the I, 11, and ."L

transportation categories may be shipped by air with the permiss'ion

of the chief of thd airport, while packages of the iV transportat.a o-,

category may be shipped with the permiasion of the chief" of- i-e

territorial administration Teru-orav.inie 3 or of the corn i:. --fier of the

particular air group of the Civil Air Fleet.

58. Any number of I and U transportation categox'• )"ackages
may be carried in baggage and cargo compaitments of non-•pecial

turbojet and piston-engine passenger airplanes with passengers and

on cargo airplanes without segregation from other cargoes, except

that in the same baggage compartment there shall not be more than

10 packages of the II transportation category.

59. Up to 4 packages of the III transportation tategoniy but

not more than I to each compartment may b14 -ari•ied in baggage

"and cargo compartments of non-special turt.'•:,.•t nd pistor -'ngine

passenger airplanes with passengers and on cargo airplanes w'thou;.

segregating them from other cargoes.

60. Packages shall be placed on the floor of the 4uggage or

cargo sections (compartments) of airplanes at distances from the

crew and passengers not less than those given in Appendix 3.

61. Additional requirements are provided for packages

shipped by air: they shall not exert a load on the floor exceeding

,200 kg/m 2 ; when necessary, the packages shall be provided with a

bottom plate not less than 3 cm thick which shall assure, uniform

distribution of weight.

62. Upon presentation for shipment of one or several
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must agree cn +-c order in which they s81a4 7 1ýded and urb wie~

wit' tiue chief of the airport. The overall welght of package6 of

rAt, - materials presenzed for shipment on a no -gPccPiq!l

passenger airplane shall not exceed 500 kg, and for a cargo airpianej

shall not exceed its payload capacity.

63. The shipper, as directed by the airport of departure i

shall- - provide each package weighing mcre than 30 kg

with necessary mean~s of securing it in the airplane (straps, lines,

ropes, soft padding mate-ials, etc.) to prevent shifting anid jarring

during takeoff and landing and from possib3 C jolting of the aircraft in

rough air during flight.

64. In those cases in which radioactive materiale cannot be

transported at low (to,-70C) and high (to +50'C) tempeýratures, as

well as at reduced atmospheric pressu re (toO. 2 atm.. ), thr. shipper

shall indicate these facts 0in the shippa.:: r•,iti,,c.:,te £n ý..: colul...

"Special Notes". In the absence of such zts tbh-. tackr.aý-'em are

earried on any airplane.

If the conditions indicated above c:r-ý i>t be provid,.;, the

packages shail not be accepted for transport..tion.

65. Packages of the 1V transports.,.e- category are accepted

for transportation only on airplanes specially designated for this

purpose.

66. If it is necessary to designate a specific airplane for the

transportation of packages with radioactive rn!teriala, the Whipiper

shall present a declaration to the chief of the airport indicating the

minimum distance which it is necessary to provide on the aircraft

between the nearest package and the pilot's cabin, as well as the

number of packages and their total weight.

NOTE: Designation of an escort during Shipment of
radioactive materials by special airplane is carried out
in accordance with the requirements of the regulations
covering air transport of dangerous cargoes.

S. 20



67. The nmeofpaz;!kage s of radioactive in;; :r~a1s of anyj

tra. port-a in atgory c~arried 1ý pcal eint- ,riý n
transpoitatY; cieit~e by speciall +kesiga acrý lane

i3 not Jess than tht se indicated in 1A-ppendix b~ r -nycý

The total weight of the packages of radioactive nn ie ri al
shall not exceed ;.ht payload capacity of the airpiane, and iU.-e

pack~ages shall not. adversely affect the balance of the a-;xrplanc- nor

Iexcesasvely load the floor.

Siniuiltarsecu s tranisportation on~ Lheaf& *Mirpi anes of c~argcrý-
Of r.,onradioactive materials is not allow-ed.

During the time a specially deaigraý%, a airplane is hn

loaded~the shipper (during un'oading,,the ~rc in)shall aL'2it

the outside surface of the fuselage the radiatA*')r' danger znar'ý-L'77

I(see Appendix) 4).

I T!ý. Loadiog of packag~es L*)! radioactive imaterials onIspecial~y edesignatedC airplanes .-s carried out by airport persoritl

or by, the shipper in accordance with the requirements of par. 50 in

the presen~ce and uinder the dir-ecti~on of "the &Kfof ile hiplef

*~section or an wathorized worker of that section, the rŽigh' -,spatch. E
Iand the air plane crew mnem-ber re~sponsible Ifor 1oadiimg.

ti.Package,, of radloac.c-_'Ae materials located at ;he airport

as well. as airplanes loaded with packages F-Thall be gozroled, as,

a rule, by airport -forces and re~sou~rces.

Persons desigrated to guard the indicated pack"-,--, sla, LJ-

thoroughly instructed in guard procedures and in. mreasurres wi 1

th~ey unay be requiied to take in th ever-t of f'c or offi(. r

710- Transpiortation c-t nackages with sl-ort riývf ricoa 4 re

rnaterx.als shall, as a ri'ne, be over dirPOt route,. to thLeits:
destination.

*In those cases in. whi~ct' tbere. is nr.- & ýect route to the,

designated point of destination, packages 1r :,0e 1, 11, and ill

transportation categories may be shipped to z.;!d t~ransUerirOd atfairline junction airports, but under the coai.t-(;Ln that the schedvilles
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rvie tor ai -planes on which the shipment of pa,ýzkaget in vc;. i

in compliance with thte requiremeritt, of theie elaVI In such cases the chief of the shipping cc~ction at th~l airport o!Ideparture shall query tlric jtmctlan (transient) air-port with regard to

receiving packages of radioactive materials and reloading thern, and

accepts sukrh cargoes only withi the approval of the June-tion airport,

taking into account their deliver~y on schedule as provided b~y ehipping

regulations or by arrangernent with the ship er.

The transfer airport shall trans-si the az, riving packages of

racdioactive materials to their c~lestination 1,-- "A-le shorteat rote,

2. PROC EDURES FOR SHIPPING, RE(_lFPT, LOADMlG
ON AIRPLANES AND DELIVERY OF~ PACK)WES OF
"D4X)OA CTI3T MATERIALS

a.. Acceptance of packages for sh~ipment

71. Packages of radioactive material are shipped on the basis

of the shipper 's plan notification for a definite time period (rnonth,

quarter1 year) and specific. individual notifications for the v)'en

of separate packages or lots.

In the shipper's plan notification, which shiall be presented to

the chl~ef of the airport of departure not less than five Pysprior to

the beginning of the month or quarter, data is giveni on ti: nti-Cipated

shipments of packages of radioactive materials du ring tite period

covered, indicating the number of packages, their transportationi

categories. weight, and shipp~ing routes.

In the specific individualn'otifications, which are presented b-yj

the shipper to the chief of the airport for each ir'dwiviuzl p.,3ckage 3ir

lot of radioactive materials at the time ,f delivery of such packages

for shipment, shall be indicated all data prLovided in the notification

form shown in Appendi~x 6.

72. Packages of radioactive materiah.; intended tol be carried

on scheduled airplanes are delivered to the airport on~general 4 '"j

The time at which the packages are delivered to the airport for
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loading on special airplanes is agreed to bctw!er: thve shi.pL,: a,l, th,t
3chief of the airport.

73. For the transportation of packages of radx;': .,e

materials the shipper completes a cargo cer1:f*Pca7, arnd in -e colun-r

"Additional Remarks" indicates the maximun period al!sowable for thel

given cargo to be delivered at its destination. calculatint ,rnw period

from the time the load is delivered to the airport zo the ti-rne of sur-

render to the addressee.

in addition, the shipper and the airport of departrre .II

(stamp the carao certif'.cates as follows,

"Packages of radioactive mater. .l ou the .......

transportation categories."

74. Packages of radioactive matcrli,, accepted for a'\s

portation marked "Short-lived" shall be sh4Dped by the st, :rtes,

routes and delivered to the airport of destina- ior at a ti:r.' r:

than that indicated on the label and in the cargo certificate ii; tb.c

column "Shipper's Special Notes."

Packages of radioactive materials without such noltck. :'e

shipped at times agreed to with the shipper, but nalater tbc, ihe timeL

for the delivery of cargoes established by the Shippirig Riý,-Aat-ons.

75. In the event of flight cancellation because cfbad weather

or for other reasons, when the cargo cannot be deli&'-lrd to the point

of destination within the time period indicated by the si.tpper in the

notification and the cargo certificate, the .:hief of the airport shall

expeo.tiously notify the shipper of the necessity for removing the

cargo from the airport to his own warehouse and inform him, of the

earliest date on which the shipment can. be rescheduied.

76. Undeveloped motion picture, pholographic, and X-ray

films and plates, passengers' handbags and baggage are carr~ed and

stored together with packages of radioacti, -. mate-rals of the I trans-

portation category. Undeveloped motion p.'ure. photographic, and
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X-ray films and plates, passengers hwidhaga .- d bLgqga;-; a3re

carried and stored at distances fromi packag.e~s of the 11 i--.d IUt trans-

tportatifrn categories indicated in Appendix S.

'lft it is not possible to locate motion picture, phlovographic,

and. x-ray films and plates at the requIred distances (fiven c-onsider-

ing the attenuation of radiatioL by other cargoes), such car~es1 aT'

not accepted for t~ransportatiorn on airplanzes in which pp;kagecs of

radioactive irjaterials are being carried. but are carried onxote

airplanes not having packages of radioactive rnateriaLs oz.- bn,,;Lrd.

b. Loading of packages of docit
materials on airplane,-%

77. Con'ditions of trantsporiation ~: ; given in theor-~v{ ations shall be observed when loading packages of radioa, iema

terials on cWirplaries; the TAckages shall be Qi -fiiy secured.

78- Packages of radioactive ruat-erials of the J, II, and III

trtntxnportation categories shall. be loaded in accordance with pars. 45.

and 77 of these Regulations. in the presence of the store';Jeeper,

cargo dispatcher, and the crew-member re~csbefor loci1i:ng.

Packages of radiioactive mate riale are loaded on Ž

airplanes in the presence and under the directicn oi the Cfof the

shipping section or an authorized representative of thn- :-iction, the

cargo dispatcher, and the crew-member responsible for loading.

The designAted individuals carry personal -.esponslbility for the pro-

per placement and securing of packages of radioactive materials in

airplanes and for the observance of all requirements of these Regulaj
brifl.. Packages of radioactive mnaterials are placed vertically in

airplanes. Their placement on their sides or upside down is prohi -

bited.

BHaggage and handbags are separated on~ because they may contain
undeveloped motion picture, photograph-J.' and xc-ray films andf
plates.
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79. Prior to loading packages of radioactive rnriterials on an

airplane, the chief of the airport shipping section or his substitute

(shift chief) shall instruct the crew members of the airplane and

cargo handlers loading these packages (loaders, storekeepers) in

handling procedures and shall indicate exactly the comprt.ment of

the aircraft to be used, and the distances to be maintained from the

crew, passengers, their baggage and handbags, as well from cargoe4

of undeveloped mnotion pictures, photographic, and x-ray films and

plates when loading the packages of radioactive material, and how

and with what they shall be secured.

VII TRANSPOPrATION OF RADIOACTIVE MATERLALS

BY RAILROe D

80. Packages of radioactive materials may be transported

by rail, by freight or passerger train in freight cars, baggage cars,

mail cars, passenger cars, and special cars, as well as in univer-

sal containers.

1. Transportation by Freight Train

81. Packages of radioactive materials of the 1, .i, and III

transportation categories may be carried as small shipments to-

gether with other cargoes as well as in separate cars.

Any number of packages of the I and 11 transportation cate-

gories and nmtnore than 4 packages of the III category may be

transported together with other cargo in a railroad car.

Packages of radioactive materials shall as much as possible

be transported on cars routed directly.

82. Packages of radioactive rnateriials of the IV transporta-

tion category may be transported onlly ii: separate freight cars, or

in special shipper's (receiver.'s) cars.

83. In carload shipments of packages of the I and II trans-

portation categories the number of packages per car is not limited.
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In carload shipmients3 of packages cf the. DI and IV i 'anripo~rta-

tion categories the number of packages is a: (;o -, 1mited, but the

shipper shall load them in such a way that th,-- radiation level at the

accessible sides, front, and rear surfacesi ,' the car does not exceedý,

200 mr/hour, and at a distance of 3.0 meters from these surfaces

does not exceed 10 mr/hour.

The shipper shall attach the radiation danger marking on the

outside walls of the car 4 see Appendix 4).

A car loaded separately with packages containing the radio-

active materials shall not be coupled in a trair directly to a 9atsel-

ger car, to a freight car having a braking platform, to a f1-,oght car

or a plateform with people accompanying cargot.+, nor tiv ,&rs loaded'

with explosive, flammable, poisonous, or specially daurcr-us car-

goes.
The requirements of par. 50 shall be observed foi' carload

shipments.

2.' Tramsotto , asengerstan

84. Small urgent shlipments of r'ackage7. of radioactive

materials of the I and U transportation cattz,.rie, may be accepted

for shipment on baggage cars of passenge-r -,ran (as baggage freight)

on the same basis as first.class shipment&., The gross weight of any

one shipment shall not exceed 165 Kg.

The number of shipments or packages of the I transportation

category carried at one time in a baggage car, is not limited, but

the number of packages of the U transport category shall not exceed

5.
The transportation of packages of the II and IV transportation

categories in baggage cars of passenger trains is
prohibited. I

85. Packages of radioactive materials are act•epted by
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appointment at stations open for baggage opcrations, where the -raini

Swhich is to carry the cargo has a stop; shipme-jts '.aving a .::pecjia

place, weighing more than 75 Kg., are accepv.r'. .nly at stati,"os wher.

the train is scheduled to stop and stand for not ts; •han 5 mir.

86. Radioactive materials authorized for shipment as hag-

gage freight shall be delivered by the shipper to the statior of depart-I

ure not less than 2 hours prior to train departure.

87. Packages of radioactive materials of the I anmV'

portation categories may be carried at passengi-;, Lpeer; .... in

separate baggage or freight cars and in compliance wt:,. th, requ..e--

ments of par. 83. The provision of such cars and thei- .- c.;upiing tc

a passenger train shaillauthorized in each 2,idividuai c-.'e oy the

mninstry of transportation.

Cars with packages of radioactive mater-.,-tas in c.s.: -

the seals of the shipper, who shall also .... to the C.') both

sides o' the car the radioactivity danger m ariings (:e! - 4)"

The radiation level on the outs.,je of ý-, Ich cars C s. Sr :.I C-,

ceed 200 mr/hr. , and at a distance of 3. 0 :.. L .-.:, fr.'.m . -

1faces, 10 mr/hr.
Such cars shall by loaded by the fcw_-,..'s and resourc:es of the

shipper and recipsent at locations removed from passenger platforms

The station shall supply (when available) loading and unloading equip-

ment.

88. Packages of radioactive materials of the I tranmportation

category may be transported also in handbags in separate closed

compartments in passenger cars. The total weight of such handbags

shall not exceed 200 Kg. The responsibility for safeguardirng such

handbags with packages of radioactive materials and ior t'he obser-

vance of the conditions for their transportation shall be carried by

the escort (s).

The passenger carrying packages of radioactive materials by

handbag shall report at the proper tUme to the stationm.aster and
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present to him the trip certificate and documents confirming that the

bearer has been comrmissioned to tra.nsport radoactive materials.

The documents shall indicatc: the stations of departure and detina-

tion, the transportation category of the packages, the numt~er of

places* and their weight. The passenger shall pay for tht trans-

portation of such handbaggage at the baggage freight rate.

89. Packages of radioactve materials are ca:rried at
passenger speed also in mail cars as special cleliwe.ry rntail in ac-
cordance with the requirements of Section LX of these Rag~lations.

VI1 ThP.NSPORTATIION OF RADIOACTIVE MATERLLS
BY AUTO TRANSPORT

0,0. Specially adapted vehicles3 'h-1i be used for c;rninMuous

transportation of packages within a city an-,l bet'ween citiez,

91. The equipment of vehicles spb',-ally adapted to the

transportation of packages of radioactive shall include:

a) provisions facilitating the washing of radloac,:-e con-

tamination from the vehicle body, 'for which purpose the sides and

floor oi the body shall be covered with nonabsorbent material and

provided with drainage for liquid during deactivation.

b) protection of the body from penetration by water and

snow, for which the body shall have a canvas tent or other cover

enclosing it from all sides.

c) shielding for the driver's cab!. ' to attenuate the radiation

level when transporting packages of the IH and IV transportation

categories, for which purpose there shall be a tin or ,4teel shield

(sheet) placed behind the cabi .}which shail assure attenuation of the

radiation within' the driver's cab: to allowable limits.

*[Space required forAbaggage - tr. note)
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During transportation of packages of - adioactive maiorials

the shipper shall have the radiation danger markings displayedt on

the aides of the vehicle (see Appendix 4).

92. Vehicles specially adapted for continuous transportatioi

of packages of radioactive materials shall not be used to tran:•port

people, foodstuffs, or other cargoes.

Vehicles shall be equipped, in case oa nccident enroute, wt.h i

individual means of protection against radioactive contam>i(.on, a

shovel, and long pliers.
93. One-time transportation of packages of radioa-Ctive

materials may be carried out in ordinary vehicles, truck s and pas-

senger cars, provided that the vehicle is t•>sted for radioactive con-
tai.n nation afterward.

Packages of radioactive materials being transported in pas -

senger cars shall be carried only in the trunk.

Transportation of packages of radioactive materials on de-

livery and passenger taxis is prohibited.

94. During one-time transportatior of p.ckafes • radio-

active materials an automobile may car:-..' ,.ny nur,*-or of packages of
the I and II transportation categories, not t•,ore than 4 packages oi'

the Ill transportation category, or not more ihan I package of the

IV transportation category.

95. Packages of the 1, I1, 111, and IV transportation categor-

ies over the entire route are not separated from other cargo except

for undeveloped motion picture, photographic, and x-ray films and

plates, which shall be separated from the packages by distances not

less than those indicated in Appendix 3.

96. Packages of the I and II transpor-Lation categories may be

placed on the bed directly against the driver's cab and the sides of

the vehicle, semitrailer, or trailer.

Packages of the III and IV transportation categories shall be

placed at specific distances from the chauffer's cab' or the shield,
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depending oan the number of packages, but no:,. ;oss than indicated in
Appeudkx 3.

Packages of the III transportation category ray be placed next

to the sides and rear end of the vehicle, semi-trailer, or trailer, but

packages of the IV category at distances not less than 0.6 meters

from them.
During continuous transportation of packages of radioactive

materials on specially adpted vehicles the jihipper shall so "Load the

packages that the ionization radiation level at any point on thc out-

side surface of the body of the vehicle, trailer, semi-.-.r does

not exceed 200 mr/hr, and at a distance of 3 rneter•i frczn tUmise sur-

aces, 10 mr/hr; in this case the radiation level in the chauffeur i

cab shkll not exceed 28 An• jhr.

97. Packages of radioactive materiale shall be tra>fsported

with the minimum transfers from vehicle to vehicle en rot,,.

98. Prior to dispatching vehicles speci,%.lUy assigned to caz.rr.,,

packages of radioactive materials the mct.,r pool (auto--frej .hJ' st"tAon)

administration shall give detailed instructic•ns to :he vehic~c drivers

on safety measures. During the instructio'i ,.rh chauffeur shall be

given the exact route to be followed.

99. Packages of radioactive materaldb are loaded -.,id unloaded,

secured and unlashed on the vehicles by the forces and means of the

shipper on the general •,I.- established for automotive transport.

ecuring of the packages shall preclude their shifting during travel,

in turns, during braking. et&:.c Securing shall be under the control

and direction of the chauffeurs. Using a chauffeur for loading and

unloading is prohibited.
100. .-fluring transportation of packages of radioactive materi-

als the vehicle shall not deviate from the specified rou'te. The route

Is given in detail on the trip ticket.

1C 1. Layover of vehicles loaded wi Lh packages of radioactive

materials at places continuously occupied by people is prohibited.

30



102. In the event of teohnica'l difficulty en route vhich cannot

~be. corrected on the spot, the chauffeur shall call the nearest rrotor

jpool for a repair truck.

.103. Carrying of persons, including. tcscortz.-g personnel, in
the body of vehicl.es loaded with packages of radioa-~tive niaterials is

prohibited. Wher, an escort is necessary, ic, -.tnal ýride in the chaur-

104. While a vehicle loaded wilth- \packages of ria,6ttý.,*Le

materials is in motion, the chauffeur shall per'uo~icaily check t-he

posit-Lon of the cargo in the body and in case of shifting or looscn.Lrtlg

Off the lashings he shall izr~rediately take apprnrae psue;

1,05. Upon Areturn of a vehicle to the / pool and prior to

I-parking, it shall be examined for radioactive oarLPtr.¶'

tradioactive ccjntamination is found which exceeds the alicva>-,le

liJ.Mits (see appendix 2), specially trained persan.-Aý shPall K::,,anl

(deactivate) the vehicle to 'Levels not exceeding those a~~~~.De-
fartivation shall be conducted at places intende(, f'or the washing of

autornobiles.

106. For radioxnetric control of radiaactive conta,.;. ,ation the1car pool (auto station) shall have set~s of appropriate irnstruzments
(see Appendix 9).

The list of motor pools (aiito staiions) havincg the ne%,esar y

sets of instruments for ineasu re ment of cor.:tamirw1tioni and rztdidI.0n
levels, and for individual dosibtuetric con-;.ro,- i"S given in 1%he Co~liected

hipping and Tariff Regulations.

107. The director of the motor pool is req~uirec*to

a)etbihstrict control overtenrbro to:pso

vehilescarringradioactive materials, niot p~ermnitting rn~orc. thian

12 ris pr earfo avehicle not spcal r-.,eand to lrc

ioneof te mtor oolsupervisors to conduct an accurate and tcir'e iv

econtngof hetrpswith radioactive maeil raeby ai
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b)etbihsrccI~o -,rcnaizto

ofthe rolling stock After each tvip, R8 well as Over the observance by

the chaulfeur and e-scorting personnel (of the~ mo(tor p~ooli of the ptr-
isornal propbylaxis merasures indicated in'these. Regulatlorili

IX. TANSPORTATION OF IPA(-KA.%-.TS or RUDIO.-
ACTIVE MAITIUALS UY SPECIAL DEUVE*W.-y
ORGANS ~t5VA~I

108. Special delivery organs shall accept anid ior
packages of radioactive mnaterials only in pa-rtcels o:ýrre, (nt. Q to f
the requirements applying to pii&ckages of the I transportnav *0;1 cate;cOvll

109. Parcels (packagesz) ofl-adioactive materials arý sei~i;
to all destination points through the special delivery se.-vici: of 1h
Ministry of Communications of the USSR,.

110. The maximum weight of ptLtcels (peckaigem) r, xra-Iio 0

active material (including the weighat of tilc cn.:c and th-,z*XL'x!rna,

packaging) shall not exceed 20 kg.
111. The maximum radioactivity o-1 tL material -X*VA

be carried in one parcel (package) shaLt not e'-,ceed the levell indicated
in par. 44

112. In each 16t of parcels of radioacL-*Ve materials being
shipped to one address the shipper shall include an accompanying
envelope with shipping invoice on which the namne of the material and
its activity is indicated.

113a. Parcels of radioactive materials shall be sealed by, the
shipper (see pars. 20-23), who shall be responsihIe for the accurate
fulfillment of the requirements~ applying to such package% in these
Regulations covering the transportation of radioaativ,;: ;naterials.

114. The responsibility of the Speý.al Deliver-y Service for
the timely delivery and safety of parcels is determined on the generalj
bases in accordance with the Regulations of the Special Delivery,
Service.
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12r. •-hjtK••. T'OR RECEIVING AND HANDLWTY-
PACKAGES (PARCLLZ3) ,.w "I ,,E.AC'1
MATERJAIZ.

115. Packages (parcel~sof radioactive m~ateriats shall

be accepted by a representative of the Special Dclivery Service on the

basis of a notification previously submitted by the shipper. The
notification contains the date the parcels are to be presented. When

parcels with short-lived radioactive rnaterlils are presented, a

special note of the fact is made in the notification.

166. Parcels of radioactive materials are accepted by the

weight indicated on the accompanying documents and on the label on

the outside packaging of the container, and may be weighed for the

purposes of control and refusal.

117. Parcels of radioactive materials and their acon.drianyingq

envelopes may be turned over to representatives of the Spe_•: :fal

Delivery Service as valuables or without specifying their value,

118. Addresses to which the parcels are beir, sent are

written on special labels, which are pasted to the side ,: f the external

package, or on a tag attached to the parcel. The address is wr'tten

on the label in ink or with indelible pencil clearly and without Cjots ur

corrections.

Labels shall be made of smooth, nonglazed paper, fiber, or

ntkher material, andlIc~rrr the text shown. in Appe itdix i.su n ap~nalmx 5 Plhall L--
In addition, labels of the Iorm./ tti-hed to two sides of the

external package.

NOTE: For small packages one label may be used.
119. When parcels of radioactive nmaterials with declared

value are presented, the notation "Valued at rubles" (the sum

is repeated, written out) shall be entered on the tag above the address

120. Packages (parcelsof radioactive materials not meeting

the requirements of these Regulations, without labels, seals, or with

damaged seals, with incorrect or incomplete addrxsses are not
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Parcels of radioactive maturial .shall be accepted from the

shipper with the following documento at hand:

a) registration f. 1,. which is prepared in Lwo copies

and completed in accordance v.ith the leg ons of the Special

Delivery Service of the Mirdstry of CommL.rcations. USSR: in

column 9 of the registration is entered the number of the descriptive j
list by which the package is Aeing forwarded.

b) the list is prepared by the shipper in three copies for

each destination point, Ln the form established by the Special Delivery

Service (see Appendix 7).

Registrations and descriptive lists are numabered sequentially

byt&plpt
Registrations and descriptive lists shall be sig',ed and certi-

fied by the shipper's stamp.

121. The special delivery agent signs the re-i.stration f.

and applies the impression of stamp f. 17 for the number of parcels

of radioactive materials and their accompanying envelopes accepted.

One copy of the completed registration together with Zhe cerrnficate

f. 1 is given to the shipper, the second copy of the registration

together with the descriptive lists is kept by the agent.

122. Payment for the transportation of parceis or radio-

active materials is in accordance with tariffs confirmed by the

Council of Ministers of the USSR for seri;:.: K'C parcels.

123. Parcels of radioactive materv;Is accepted by the

special delivery agent and their accompanying envelopest with two

copies of the descriptive lists are attached to invoice f. 11 for for-

warding over the route, and the third copy of the descriptive list is

attached to the [office] copy of the invoice.
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2. PROCEDURES FOP. HANDLING PACKAGES
(PARCELS) OF RADIOACTIVE MATERIALS,
THEIR SAFEKEEPING, AND T -.ANSPORTATION.

124. Packages (parcels) ofradioactive rmaterials accepted

f'om the shipper shall be transported with the observanc'.! of measurest

for personal and public safety.

125. Throwing, overturning, and tipping of parcels of radio
active materials is prohibited.

126. One -ime transportation of parcels of radioac**v!Imaterials (not more often than 12 times Ga rvar. i-i perzpi-Led on

regular vehicles (pickups, trucks, arndbassenge1 - ears)

with subsequent testing for radioactive c0.itaminal ion.
127. For continuous intra-city tra,•-,or~az~on. parcci• c

radioactive materials specially adapted vr.:-. ceetirg t-ý r4quirc

ments of par. 91 "a"' and "b"y of these R•g•nia '. shiall be .
128. A w ehicle assigned to continuout,- Lran.portati',:n c

radioactive materia2s shall be equipped with , set of indivw.- m..eans

.1or safety against radio- acti•ve contamination, a i7ý1ovel and Iong

:v.pecial pher. , and inm.+.I'ctions with addresses ro the public mnsttau-

1tions which should be called in case of accident.
"j 129. A vehicle pernmanently assigned to carrying. parcels Cf

radioactive materials shall not be used to transport people, food-..

stuffs, and other cargo.
130. Parcels of radioactive materials in transi-, shall not be

unloaded from one vehicle to another except in case of -. n .... e break-

down.

3. PROCEDURE FOR TRANSPORTATION OF
PACKAGES (PARCELS) OF ;RADIOACT1VE
MATERIALS.

131. Packages (parcels) of radioactive materials shall be

tranoported in the open, 'without doing therm up ii sacks, or ,

air, water, and highway routes of rthe Spccial Del-ivery SiervIce.
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132. Parcels shall be carried: by ra.i•-oad in mail car AM

iron chests of the "Vulkan" type, and if such are not availabie, in the

trarnsit storeroom, or in the usual order; on airplane-i, i-7 the bag-

gage compartment; on ships, ir. the mail room orirented cabin; in

cities and on highways by automotive vehicles.

133. Parcels of radiorctive materiais shall be sent to their

destination (address) by direct route or with the minimum t'ansfers.

134. During transportation by all Eypes of tranq)-ort, parcels

shall be so placed that they cannot shift from the vertical position.

135. If. the seala on th1e e xtprnral packaging of the

parcels of radioactive niaceria]R are oanagmFed /t1;v-?A UT-Wjrs prepare::"
an f. 8 statement in accordance with the r xe.renents of par. 40 of

these Regulations.
135. At exchange points parcels of r;• ioactive materials

and their accompanying envelopes are turned over to exchange-
couriers by invoice f. 11, together with two copies of the descriptive

list.

4. PROCEDURE FOR SURRENDER OF
PACKAGES (PARCELS) OF RADIO-
ACTIVE MATERIALS TO ADDRESSEES.

137. Arriving packages (parcels) of radioactive materials

shall be immediately taken to the Special Delivery Office (Section)

or delivered directly to the addressee.
138. Parcels of radioactive materials are handed over to

the addressee personally or to his authorized agent who shall sign

and stamp one copy of the desc-riptive list.

139. In case the addressee is beyond the city limits, or

outside the zone of the regional center, the chief of the section

(officvpoint) shall immediately telephone the addressee or his agent

authorized to receive parcels of radioautive material.

140, Employees of the Special £hl ;ery Servie are cate-

gorically prohibited from opening parcels w-tth radioactive materials
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avid their accco-mpanying envtelopes.

X. TItANSPORTATIGIN (F PACKA-, ;5 OFl
RADIOACTIVE MATERIALS ON SHII1$
OF THE OCEAN AND RIVEIR FI-EET

141. Packagoes of radioactive rnaterialsof the I, 311, ,ndM
V;' trnsportation categories na..ya carried on ocean, rive,, find

Scargo and cargo-passenger vessels.

142. The number of packages of the L and 11 tra.Lx;rtition

categocies which may be ! .. cargo liols on cnc,

cargo-passenger vessel is not limited.

143. Up to 5 packages of the I t'.,L:,.c. ,a. _.F!I carried in cabins or, ca'go-passciger ,* . .. The to,,,
efthe s1hipment carried in an individual •:.c.' of an ocean .-

vessel shall not exweed 200 kg.

The respon.bility foi- safeuarding Zpackages pndb.

•iin-g tbe conditions of transportation in such instances is car"••ed 0by

th,,e escorts,

144. A passenger carrying paciages of radioactive materials

iln handbags shall report ahead of time to thr- chief of the port .ii*i

present the trip authorization and the doce" en.es vprie ving that

the bearer has been. ordered to transport packages of raeioactive

mnaterials. The documents shail indicate: points of ',_Pariure and

destination, the transportation category of the pa<Akagc,, the nunber

of places required, and the weight of the v'ackages.

145. The maximum number of pac1kages of radoac.i Ta-
%criais of the III and IV transportation categories which rnay boe

f carried in one place in the holds of cargo and -'ar'go-pas.ewer yes-

lsels is shown in Table 2.
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ll data on the shipping markings, name of the radioac; .' ,e material

t-s activity, package transportation category, and ifs wieight.

When delivering short-lived isotopes for transpor,.ation the

shipper shall also indicate in the shipping order the maximum transit

time of the cargo.

149. Packages of radioactive materials authorized for ship-

nent shall be delivered to the porL (pier) by the shipper Zo't less than

2. hours prior to. sailing.
150. Packages of the 1V transportati,:,ý, , category sii3" -be

loaded by the resources of the shipper and u"aloaded by tht- riient

directly to his own transport.

151. Packages of radioactive material .shall be secý-Ired so

as not to shift when the boat is rocking.

152. The weight of one package of radioactive mater .i 'being

transported by ocean vessel is not limited. The total weiht of

packages is determined by the shipping rules for ordinary c.:..--:

153. The weight on one package of radioactive rnatt . being

shipped by river boat shall not exceed 80 kg. The ... ation f

packages weighing more than 80 kg is permitted jrL in idjvd,al cases

by agreement with the port and can be accomplished v:ieni i-aechanical

means are available in the loading and unloading ports.

The total weight of packages is determined by th-: regulations

for transportation of ordinary cargoes.

154. Packages are accepted for transportation wita the ieals

of the shipper and by weight indicated by the shipper in the shipping

order, and are surrendered without weigh,, g.

155, Upon arrival of packages witii radioactive rimaerials the

chief of the port shall immediately notify 2h- addressee, who shall

remove the cargo from the territory of tive port not later hian 24 hourA

after its arrival.
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XI. T RANSPO~RTATION OF PSACKAGES (
R.ADIOACTIVE MATERIALS3 IN UNIVERSAL

CUNTA~INEPR$.

156. Paclkages with nidiloactive materials shall be accepted

for transportation in universal coLutaiflers according to established

procedures for container transport only at stations (ports) which

can accept conta~ners, excepting universial autoynotive conta1iners,I
in which the ',ransportation of cargoes ite rift lir2..ted.

15?. Prior to diapatching pac i Fi kage cradioactive m~aterials

in universal containers the shipper shall ra'6±iometrically tmeasure

the Iradiation dosage level at the outside surface of the unRL'crsal

container and at a distance of 1 mipter from it- and established ther

transportAtion category for the shipment (con~tainer) in accordance

with table I (par. 63) from the maximum measurements obtained.

The transporta-tion category of the shipment established is

recorded in the shipping documents and on the Aabel which is

attached to the universal container.

Regardless of what1, packages of radioact-ive -fiat,,C'ia~ls are

placed inside the container, the radiation dosage lev< -. t the outside

surface of the container and at a distance of I xnetpr frorii it shall

not exceed levels established in par. 6 for packages of 1-he III

transportation category.

158. A uni"versal container provided for the transportation

of packages of radioactive materials shall be examined

b7 the ernp~oyees of the transportation organization and by

the shipper. Lo-ng of a container havritrg any defect is categori-

cally prohibited.
159. .Loading of packages of radio-ac~tive materials into a

universal container is carried out directly 3t the'shipper's premises

and unloading at the recipienfs premises.

Transportation in this container of other cargoes is prohi-

bited. _ __ _
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The weight of the cargo in the container shall not exceed

its load capacity', and the loading on the flocr of the container shall

not exceed 1000 kg per squart., meter; provi&d the indicated con-

ditions are observed, the weight of one package is not limited,

In order to provide stab!ihty in trans~t, pwc.ka.es of rado-

active materials shall be firmly secured by planks nailid to th- fIiooI

of the container by the shipper.

Outside the container, on the facing and back wals,- i 1,cr

above the floor of the container. the shipper shall atta,,ý.h .fle radio-

activity warning marking.
160. Loading of universal containe:s with r•a.dio.vsrcti,,e mate-

fials shall take place, as a rule, railroad flatcars, si-ps, ani

trucks which are routed directly. Such containers are usuay-- " [:raceed

in the middle portion of the railroad flatcay', in the rea•r portion of

the truck body, and in ship holds mn places removed fr.3M 1,.la ces

where people congregate, in accordance wiz.h requirenent3 o i:r-anm.-

portation of packages of radioactivema•cr.L,.

161. Transportation of conta'nev. ,ded with un,-veloped

motion picture, photographic, and x-ray _ ,.,ns and plates on tho san)I

flatcar (truck) with containers loaded with rcdioactive materials is

prohibited, except in cases when the contasil-r with packages of

radioactive materia~s is comparable to packages of the I transporta-

tion category.

162. At container sites at shipping and receiving points and

during sorting, containers with radioactive inaterials sha!l be placed

at distances not less than 5 meters from containers loaded with un-

developed motion picture, photographic, and x-ray Lin-s and plates;

the distances for containers comparable to packages of the I trans-

portation category is not standardized.
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XII REQUIREMENTS FOR TEMPORARY
STORAGE OF PACKAGES OF
RADIOACTIVE MATERIALS.

163. In warehouses of airports, speeial delivery sectionf,

maotor freight stations, railroad stations, and ocean "nd riv-er ports
continuously en-kgaged in the transportation of packages of radio-

active materials, special locations or places having areas not less

than 10 m2 .aba bt dosiAa for temperary st•.ag "of th* •M:oat4A

cOWsa*164. The number of- packages of tha I and II trans•portation

categories stored at one time in the specially designated locations in

general warehouses is not limited; the number of packages of the

UI transportation category shall not exceed 4.

The total number of designated places for storage of radio-

active materials in one building shall not be more than 5, with com-

pliance to the requirements of pars. 44, 47. ai Appendix 3.

165. In warehouses at airports, sei-.cial delivery sections,

motor freight stations, railroad stations, &-nd ocean and river ports

which receive and distribute radioactive materials may

temporarily reAan uMber of packages oi' the I and H transporta-

tion categories in non--specially designated places in ordinary ware-

houses, and not more than 4 packages of the II transportation cate-

gory, with compliance to the requirements of pars. 44, 47, and

Appendix S.

166. Packages of radioactive materials of the I, .1, and MI

transportation categories may be stored without separating them

from other cargoes, except for undeveloped motion picture, photo-

graphic, and x-ray films and plates, which shall be p-laced at dis-

tances indicated in Appendix 3.

167. Storage of packages of the IV transportation category

in ordinary warehouses is prohibited.

168. Packages without radioactive materials may be stored

in any warehouse inunlimited number, while obotirving the require-
menta of Section XIII.
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X)II TRANSPORTATION OF .A'ZKAG1•
WITHOUT aADIOA, CTLVE MA`TYXR.liA LS

169. Returnable containers without %adioactivc rn-.teriais

shall he plazed in clean external packaging which is not ,'.ontarninated

with radioactivity.

170. Packages with containers used for rad6ioactive mate-

rials not contaminated with radioactivity mnay be %..arried by a't types

of transport without limitations.

1.71. The internal volume of the cf-y, - ýtner shall bo ca-efu1Y.i

cleaned and shall contain no foreign radioactive materials 1opcnedi

ampules or eases, cotton, etc.) The conta:•°•er sha1l be clo.t(I with

a c•p or stopper.

172. The shipper returnmng packages with containers used

for radioactive materials shall attach to the shipping document a

statement certifying the cleanliness of the inside znd outs.de of •.he

container as well as of the outside surface of the external package.

in accordance with par. 17 of these Regulatiorns. This;, certificate

is signed by the director of the establishment or by a au th:: v audho-

•rized to do so by a special order. In the column "Na-.,e of Cargo"

on the shipping document shall be indicate&: "Package ufrted for

radioactive material.

173. Thc radioactive warning -arkmgs and labeb1 shIall ne

removed from the packages or masked ou.

XIV MEASURES TO BE TAKEN WN:HEN.
PACKAGES ARE DAM'VAGED.

174. In cases of accident, fire, ew., on the Lranspo't carry-

ing packages of radioactive materiais, the :•,ca of the ac2ident

shall be isolated from people and [other] cargo being trarispo).ted

distances indicated on the label.

175. When the hermjetic seal of the packages of radjoactive

materials is broken in transit, it is necessary to take the fdlo1 ing
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nnnoure-s: move all people to safe distances. away frcora the aceident,.

block-off the area and post warning signa, s, .'ate near-by •.a•goef
Ito prevent their contamination by the radioactive materials, cover

the contaminated area with eawdust, earth, san", or •ther absorbent

,76. Occurance of incidents indicated In pars. !74 and 175

shall be reported immediately to the shipper" and the san-tarn. inspectoA.

Sf the regiori in which the accident took place.

A forced landing or airplane accident shall bereparted a&so to

the sanitary inspection organs of the Civil Air FIreet (CAF) ana

nearby subsections of the CAF.

The presence of packages of radi.oactive uiaterials on board

the aircraft is reported also to the airports c- departure and destina-
tiont

Clearing away of the accident shall be carried out a.~te.

eceiving special instructions from the shipper and the local organs of

he sanitary inspector.

177. Clearing away of accidents shall be carried out by per'-

(ons knowing the regulations covering work with radioactive materials•

observing safety measures necessary for such operations.

178. Responsibility for the accident is carried by those per--

sons at fault for its occurrance.

179. The transport on which packages indicated in pars. 174

nd 175 have been damaged may be used only after radiometric testing

ihich establishes that its radioactive contamination doL., not exceed

Ihe allowable level (see Appendix 2, Table 5).

XV SANITARY AND HEALTH REQUIREMENTS

180. Personnel of airports, freight warehouses, special

elivery sections, railroads, ocean and river ports, continuously

.ngaged in loading and unloading and storing of packages of radio-

ctive materials (storekeepers, carjo_had1ers,.leanin maids, etc.)
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shall be subjected to medical examination prior to employmeit.

Subsequently, persons of this category shall be examined not less

than once a year.,

181. Persons continuously engaged in loading, ul2oading,

transporting, and storing of packages of radioactive xr..aterials shqI1I

strictly observe measures of safety and persona.m hygiene, and Tha.l

be subject to individual dosirnetric control and use special cltoiling

cn geferal baseq.

182. Baggage (cargo) sections of airplanes, ship holds, and

truck bodies in which packages of radioactive materials are trans-
ported, or places of storage, shall be subject to periodic "'aidometric

control, and when radioactive contamination is found, to dect.iavti•c.n. .

During deactivationrmeasures shall be taken to prevent

radioactive contamination of personnel (use of rubber gloves.

rubberized aprons or other special clothing, remote c, :ro;
instruments, etc.).

The periodicity of the radiometric mnea ýureruents shaa., be
established by the administration by agreernent with the local organs
of the sanitary inspector, based on the number 1f shipments.

183. All persons found on a contaminrated transport, as well

as persons conducting the deactivation) shall test the radioactive

contamination of their clothing and bodies. Upon detection of exces-
sive radioactive contamination, the clothing is collected in collection
containers and sent to the special laundry for washing. When hands
become contaminated they shall be washed carefully in water and

industrial soap, and if this is insufficient, special detergents shall

be used. When the body is contaminated, it should be washed in a
shower with soap or (when necessary) with special detcrgents.

When transport equipment and warehouses are contaminated

with radioactive materials, they are deactivated by forces and
resources of the organization at fault for the contamination.
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CONCLUSION

These Regulations become. effective upon publication.

Upon publication of these Regnilations the "Temporary

sanitary regalations for transportation of radioactive materials,"

No. 255-59, Approved 3 June 1959, and departmental documents

issued in accordance with the temporary regulations and regaaaiing

the procedure for transporting radioactive materials are rkinded

as no longer valid, 4

On the biasis of these Regulations the a•nninistration~of organi-

zatiotwprovidin•'¶loading. unloading, transportation, and temporary

storage of packages of radioactive materials -shall develop own

instructions in view of specific local conditions and in agreement

with local organs of the sanitary inspector.
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APPENDIX 1

Maximum allowable levels of Radiation

1. For persons c.ontinucusI.y working wlth radioc0tive materi{

als, the maximum yearly radiation dosage of the entir-. rganismis

5 r of gamma radiation or its biological equivalent (tber) for beta

particles and neutrons. This dosage corresponds to a w.?vJ.y dosage:

of 0. 1 r (ber).

2. The maximunm allowable dosage ,-f 0. 1 r (bet) -pz-•" week

corresponds to the maximum allowable radiation flux indic.:t,-d in

Table 3.

_ rale 3

Dosage or -:un allowable ,,,!-,•.

Type of 1 quantity of of dosage or intensity of

Radiation I radiation radia•_o.i
rm'easurement worhing a •-orkigi

-week unit 3&-1r t hourswork, wee'. e, .. r
ga.rnma 0

rays O.lr mr/hr 102.8 i----

Beta It' 6[ -part. 3-part. 7,.Bea •..O ... 20,0 1 .16-ý_-J

rays se;--
_ _ _ _ _i

ThermdJ ~6 neutr. n~r

I U

rnk•,trrns 2.6 * lOneutr. 1 20 Z -0
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3. For persons temporarily ass~igned workl~ with rad',.activ4

[materiais as well as those not working with thiese mat'erta bult- pres-?

ent with-Ing thie radiation zone, the maximum allowable rt ~iation

dosage of the organIism per year shall not exceed 0. 5 i br .

4. For the hands the noaximumn all11owable levels nf irradia-

tion may be increased by a factor of 5, and for beta -particies y.a

factor of 10 as compared with those allo1wed for the entire orga-ni-3,

provided that~tbe entire body is not subjected to a dosage e-xceedingj

the ytaraly allowance.

The instruments indicated in Table 4 mayý be used f'or making

measurements.
Table 4

Name of
Inst rumient Type Purpos -

Individual dosimetr2ic KID- I per-sonal doaimetric control

control kit ~2sm

medical microradio:- MRMI-1 jmeasure-ment of gamma vadiation
meter strength

Portable neutron jRPN -IM Imeasurement of neutron flux
radiometerI

Universal! beta-gamma Ray A Measurement of beta and gamma
radiom&ter Iradiationx

Searching scintillation SRP-2 Imeasurement of gamm~a radiationI
radlqmieter

Field alpha radiometer RAP-i measurernevnt of surface On..ha

contemilnation

Universal radiometer TURS measurement of alpha and beta
I ~radiatiLon

NOTE. In addition to the instru ents indicated, other instruments

having analogous purpos~es may btused.
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APPENDIX 2 aei 1

1. Ma•fainu allowable contamination by radioactive material,

shall not exceed the values given in Table 5.

Table 5

Number of particles from 150 c:-s2 .;urface
per ir-. Iiute

object

alpha parl.izles beta Par" :1e'

Icorntaminated before !after lbefore ýaIter

nin cla ig "} ,1•.ncleaning, cleaning clani E -'ý Al IIs-

hands 7 l backgrou.c'

Special linens and
towels T5 b a -t v w d

cotton work clotuhes 50 b00 5

plastic [film]
clothing 500 .",

outside of gloves 000 i00 25000

outside of speciai 25000 5000
shoes 

250

working surfaces
and equipment 500 200 25000 5000

NOTE - Contamination of the body is prohibited,

2. Objects which cannot be cleancd to the r-axim a b

levels of contamination shall be treated as radioactive expendibles,

if their use with residual radioactivity is not justified.

NOTE: Measurement instruments are given in Table 4 of

Appendix 1.
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APPENDIX 3

Minimum distancea b'iween packages ol radioactive rnaterial1

and places where peopleio,.vi•am or locations c., ,_arg•s cA unde~vlop-

ed mot'ion pictuire, photographic and x-ri fih4 and •oike.

1. Data is given in Tables. 7, 8, a.. 9 for deterrainration of

minimum distaxices bw-wm wve Luw vmbeir of packages of thie dif-

ferent transportation categories and places where people sojcur.i

dplacer- ;1hre ndeveped motion pictv, photographic and x-ray

films and plates are transported or- stored in a whrehouse for

differnt times.

'rhese tables can be used for approxiraate determination of

dosage strength at different dtstances from the packages.

2. Tables 7, 8, and 9 are computed taking into ac(,'_cunt that

the maximum allowable dosage recei:ved durirg tr-snipt rt on and

storage is 10 mr for mootion picture, photographic, and x-ray films

and plates and 1000 mr for people.

These tables do not account for addit.onal shielding of pack-

ages resulting from screening when packages are placed in multiple
rows•.

Table 6

Thickness of soreen
(in cra')

Name of material attenua'A,• attenuation
_by factor r -, by factor of 100

Ordinary cargoes, the density
of which is approximateiy that
of water about 70 about 1.15

orinary concrete - 32
50.... _
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3. Dis-ances givenm TabEs 7'61 .;,A are meaýu.,Ledfi-rc.-

the outside surfaces of packages of radiote ,.teýr•a•..- to iuytside

sulrfaces of cargoes with undevelopedn motioi:' .iCturc, photo';tmhic-

and x-ray filts and plates, and the distancc;s .- ro pace-s of zt:r.•,, r f

people are measured from. the outside surface of tile r- -.̀ c"i..• ;Lch

puace of souonrn of people at a point 0.6 meter fror t ir.

4. Tablez. 8 and 9 are compIted taL:, into a1,1ou 'k ,

attenuation Of iadiation, by materia.s the thickness of w:: g

in Table 6.

Example of use of tables 7, 8, and C".

I. Determine the distance from 10 par-kages t& i tranI-

portation category at which cargoes of mo;ieon picture, ?Iooguap'

and x-ray films and plates maybe hrýce and where peop-c niiay re-

main continuousiy for a transit tine of 2A4 bou)rs.

For placemneni. of the motion pic,.n :t oilir ii in c'ccorcig

to table 7 at the intersection of le colum-ns "4 'hurs pa-:- --

ages I transportation category' we "in- il ... r

20 meters.

For people, according to 'Tabie ,A intersec.

same columns we find 6. i e

2. Under the same conditions, detel'-raine the re :V..,

distances if there is a, radiation shieldicng caýugo 75 cm. thic..,

For motion picture and other films froat Table 8, w-, i j

the distance of 6. 1 meters, and for peop- , from T-a' ?, i. n e

The attenuation is computed for cobalt-60, having a -.pproxnnate
average radiatioi ,,nergy of 1.25 rmev; the at•-uial attenuation is
usually greater because the radiationi is o'>bk': foi, baider radiation t
(e.. soGaluim-24), attenuation Is Iess,

5'L



3. Determine iiow many packages the IUi Transporiation

calegories can be placed at a distan,:e ot 3 ri. f s trom places con-

tinuously occu~pie. by people for 10 days if the pachages are siiedr'!

with two steel ,lates each 5 cm thick.

4. A shield 2 x 5 - 10 cr. weakens radiation !y a factor of' 10,

tbeore from Table 0 for the 'Urne 10 X 24 :- 240 hours we fitir! ,,,,

we can place 2 packagcs of the MI transpor'ation category.

-- 52



Minims duistances between cargoea of• undevelopeti. %otioz .cure,
hotoaphic %nd x-ray films and plates and tr&anport.--.-!o-a pkages

of radioactiva materials in the absence of other vslelIng materials
(Valkj, espgos, etc.) between the ueka~ges wind thee cpargoes. 1

) J • . • ,• 'V IJ4 b*4t~ b~•t DaC'Oa .,wt• a

i ~~~6 Ii 4rp- ... ....6 d4

S . 8' ' '

J- 4 4. Cd . .:.

+' +

+ 'b; 0

! ' , 00 ,s 1.,r 0!o I,c 71 2 . 3, G. , E. •

S2 •- 0•i ,•.• O.O 1,4: jj. 2,.', 40• • .'''

21. . 3,0 5.0 ?' .4; ,.1 J

4 ,., 1 , .4 3;,i , {3.5: .0 , 9.'4 " 1,1!,3 :
10 , -- 1 , 1 2.5; 4,0: . , .

2c f I X 2 V.1 Q 1 2 0,me i

044 .5(r. LO i,; fl2 ,2,r5

See~ ~ 'ott 1 npg 3

53'

- ,' 2 .1 • , • . .i ,, 5, uc .. . .i

' Ii 1 1 14 ''ti

1l. Package Categ•r
! ~2. Thmber of 3•cka, ges
I ~3- Minimum distance (laetera)}
S•il. Time of trans!•; or storage i.n hc<'., (days) ui~±imu

Bee foetnote 1 on pae 53-
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S7 (C atU+•- t,)--

- Minimui; ,* .v tance (meters)

b do Time of transit or storage :'n moirs (days) r.aXimum I

1 24 148 120 1240 :4O9601
•2 f 5 10 J 20 1 2 5 0)

ore -.0 L6.O 7,0 16-0 32* 35# - I - a -

59 13. 16.2 18.5 969029.0 40.4 -

~40or
v more 80 2.~t g1.0 -k- ,
IV 2.~9 6. 393161,62.3.2. 4 +.1 ,. 9-.3 11-7 13.,1 lb* - : - I

6. '4 16. -2-2.. -'

3.0 UA; A.o . 29. 5 3..

10 8.0 11805. * ,o' k" -2 3 4

I (from page 53)
The sign '+Y indicatea that the distances are not llmifcd; the sign
'--" indicates that the distances were not calculated (over 410 mneters)
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Mtivium distances between cargoes of r v%&eyeloqed aftion ;ctwre,
Shotagraphic, a"d x-ray film. and placer av3J tr'fnpcz (,s•.u -
of ratiosctive materials mhekl tkhero are raterials (cargoes) which
attemat the radiatioA by a factor *f 30 betVe.- the packsg
-be Cargoes.

These distances shall 1also be observed between -places Vhere
people sojourn and transportation Vackages of Naeicre utemils,

"I f beteen the places fhere people aojo-n ar the Wkiges tbert
are no other vaterials (walls, eargee., etc.)L

I .PacageCategW7y
2. i"imber of " . .

3. min m= ........ . _ ...
distance
(raters)- + + +- + .

, 11
-ours (days) .

, 10 .-+ + +2,

WAee,

21 + +-. +-o 4  $o I.',"

,o+ + +,i~ 0.,2, 2.3,I 4,

4 +. OA10 1 2 4?

4- 4 0- '' a *ý ,
s ±+ + -1- ý,S O8.2.6 a3. 5 7,8

10 4 0j 1 16 2.6 4,j V. 1ti S,t

15 +- + 1 .,S 1 10Jj~' 's~O

* ~ RN sig Mj 4w indates that the distauces are not limited; the sign'
SInIC-a-es, tmAt tan listima nce rex n~ek ar~ae oejQ.A~rb
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#Able 8(Cewiau.4)

(24 1i ' IMP 3USin leA~P6~!l Me~ a~~s1j) 0%~

+ 0.4 .0,7 0., 1.. 2,6j 4.31 .

401 + k •I 0,1I 1 ,7 ), 2.V 2,+5 ! t 3+!' , 7 6•. 7lO i,Ol oi, •! "I 0 I l l I ' ,' ,!,,+ .,.,,.+ T , ~ + ,!i '° °+ 6.' .8I•. I :. ' +. i '•,+,<•, , ,
2 + 1 0 1 2 ,' 1,6 -,
2 s 1.2 , . IQ 1, .:U a 'ý•l -. i71 i,•

4 ,4 1.$ ), 2,3 3.4f 3~,7 2.5d7,8 2,3

I , 04 14, 20s.

0*40 1 22,! 2,9l 4. 7,:1 Si, ,4 . 7liO2 ,l Wn- 0* --15 LiO 3.1 4,1 4,7 O6,5 7,5~j.

20° ! I:2 3:7 4,9 1 5 . 1

1402 2A0 5,5 7,01 7,9 l.1AW 18.0"29

1 0.6 1,8 2,3 ! 2. 2 3,6 1 .i , 81, 13,! 1 4-, ,,

2• 1,0 . 5 3. 4 13.7, S,:li , 2 +. ,II•i.. 6A A' ý -- '..ý 10 0's'0S1.0 3 , ,2 . 42 , S 6. 6. ,1.01 6t'

1' 5: 7 ' 1. 1I.j2 q> a29,0.

. Camagar

TUN ofw tramai or a'lwv in hpars ("76) rlil.
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Table 9

Liatiima distanevs between cargoes of undeveloped mat•= p1icture,
plhtograrcc, sA x-ray films ad plates and tranwportation a .kagee

of radiative mterlals when there are materials (cargoes) •h~ki
"attewbt*e the r.adiation by a factor of 100 between the packkages amd

These distances sall also be observed between placees co-
"tiauously occupied by people and tramsportation packages of r!..Oact2j•e
material when 'etween such places and the packages there &-e ateriai•
(cargees) which ateauaite the radiation by a factuor e. 10 (walls,
cargies, etc.)el ..

I1~2 Manb~o 4WN

5 D ) M M- i' ,
+ I- + +

I •~~~~~ ~~ li ..1ao•i••.i, ,i,
-.. ,4 0 I I ,I3 • 5, ,.

-;.a1  -, P,•,i 0, me o ,•.a.iim 7,rnO,

tIi!+tA,,- ; ',: .ti it 2.+ 4.i .0 8,f

1 + + 1 , -,
i I ,s +o• 1 I 4 . + ,, i .4 , :407.,, ! .S i .I20 + 1- 0 -1 15 ~

15+ + +040,7 ' ! 13• 2 4.. 1 , C

1.1 I!I. ',•

56 .+ 46i 1, 2 ) 0 3,0 45,

+- 4, + •, 3,1 2,6J_

~~ + i 0,. 0.• 0.1•• ; : 6 2,, .;' M. S4.
-I'- ,•., l),': 7 t "'0,7 1,0 3 !,1, 2 0 ! 3, 6>'l.7 ~5

4 + 4 -- -4 04 021 4 3,615:8 7'
5 _r I: Ii , 0,0 1 : 2:1,e44.1 .6,0 Si

8 + Otbý 0,7~ 0,9 ,L.3 2A') 3.7. i 5.4 f7,8 110,:
10 1~ 0,71 0.8 jf I 1 . 2.~ 4,1 16 1 817 .12,t

is LA 0.91 1,'21, l1 2,1 3,L , 7, W.

6oie II rj S 1,

2 0.g n 1 , 4j 12 3n 6 , 1•n 3.8 12.
0 .. ý 0 .13 . 1,7 4 - 136 10 8 i,514 K + 2 i 1,6 22. 2,1 3 ,2 3 6; 5,3 8 2 5 1,S n

0:4 4- 0 .51, 1):6 0; 5 1,0 1 1,1 1 2 4 T, i~j ,

u11a sign w icates ta the distances were not alculated ( heve ~

meters).
ILegend on following page.
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5. For approximate determination of the Mnaxtmum poS-

Sible radiation dosage at various distances from various iiumbers of

•ackages (without shielding) it is necessary to deterraine the allowable

ransit time for the respective numbers of packages and distances and

livide 10 mr into this time, using Table 7; 100 mr using table 8; and I

.000 mr, using table 9.

When materials are present which attenuate the rm(iati~on

he dosage will be lessened in porportion to the degree of atrcnuat;,n.

Examples:

1. Determine the radiation dosage level at a dlstanc,, r
meters from 20 packages of the II transori.: non category.. FMYor

table 7 the time is approximately 20 hours. T!.ten the dosage iS

LO mr +- 20 = 0.5 mr/hr.

If we use table 8, then at a distance oi 6. 1 meters tt.b

irne is 240 hours, and therefore the radiation dosage is

00 mr 1 240 = 0.4 mr/hr.

2. Determine the number of packages of the 111 tra..p< .. ior

ategory which may be placed together without the dosage s*,'•en gth at

distance of 1.6 meters from the packages ex.'eedir-,g '0 mr br,

From table 7, prepared for 10 mrjhr we find that

packages of ""he lilt tliansportation category may be trarsported or
tored for a period of 1 hour.

3. Determine the niumber of packages and xheir trans-
ortation category if at a distance of 1. 6 meters, with cargoes

ttenuating radiation by a factor of 10, the dosage is 10 mr/hr.

From table 8 we find that we can transport a store for

hour any number of packages of the I and II transeportatiaon catelories1

r up to 30 packages of the III transportation cautgory or up to .6 pack-

ges of the IV transportation category.

6. Radiation attenuation can be compuLed approximately from

he thickness of materials attenuating radiation by a factor of 2. To

ttenuate the radiation of cobalt-60 by factor, of :forn 0 to 500, ttfz'
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:,nowing approximate thicknesses of mateiials (in cm), which hal.ve

the radiation may be used. Water - 13, brick - 13, coLncrete - 8. 5,

steel 2 . 6, lead - 1.4.

Examples:

1. Determine the radiation at•Lnuation by a cargo 40 cm

thick. The number of layers attenuating by half is 40 +- 19 = 2.1, i.e.

the attenuation wii. be 2 2.1 f 2 x 2 = 4, that ta, by approximately

four times.

When shielding with several materials it is necessary

to reduce them conditionally into terms of one of the materials,

computing the thickness of the different materials in inverse propor-

tion to their densities, and determinaing the radiation attenuation from

the total conditional thickness of one material of the same density.

2. Determine the radiation attenuation of cobalt -60

by an ordinary cargo of thickness bc= 60 cm, a steel partition

bst= I cm, and a lead Aiteld b1 = 2 cm. Reduce the thickness of the

shielding materials to terms of steel.

Ordinary cargo is equivalent to steel in the relation

pc 1
b' - bcf = 60( 46 7.6 cm

at C~i

Lead shielding in terms of steel thickness is
p1 11.3b -=bI - =2 - ) 'v 2. 9cm

ptt 7. p

The total equivalent thickneis of steel will be

b st+b" + b" 1 +7.6 " 11.5 cm.
St at t

The number of layers of half attenuation of steel will

be 11.5'- 2.6 = 4.4; i e., attenuation will be by approximately 24.4

or by a factor of approximately 20.

7. if packages of different transportation categories are

included in the same lot (shipment), to determine the minimum

"60 -



distances (from the appropriate tables) between the lot and packages

of motion picture, photographic, and x-ray filir o, pi'ate-, as wetl

as distances to places occupied by people, it is necessary to equate

'all of the packages to one transportation category. We can conside r

approximately that I package of the III transportation category is

equivalent to 20 packages of the HI transportation category or 500

packages of the I transportation category; 1 package of the IV trans-

portation category is equivalent to 5 packages of the Iii transportation

category.

The magnitude of the dosage is directly proportional i.un•m

of irradiation and approximately inversely propo-_-tional to 'he square

of the distance from the packages.

APPENDIX 4

Radiation Warning Sign

The radiation warning sign is used to mark objects, piec

mises, equipment, structures, materials, etc. within or on Whe

surface of which there is or possibly is danger from ionizing radiation

The inside disc and the three leaves shall be red. The sign

shall be on a yellow background (6R).

R RADIOACT[IVITY!
CAREFUL, 1. 5R

5R
6R

6



The dimensions of the sign sha~l be proportional to the objects,

remises, equipment, et. , but rot less than R.= 0. 2 cm. and not
lore than R - 2 crn.

Below the aigm there shall be the warning, "Careful,
adioaciivity !

A!PPENDIX 5

LABELS FO7R PACKAC]!S OF RADIOACTIVE
MATEYL

7 \'
DELIVERY FP-G'ENTt

0."r E! RADIOACTIVE ! /\"'

Basic Radio- Activity of
active ele-' contentsMent.... . .. . at/

Y/
TRANSPORTATION CATEGORY I PACKAGE

Permitted to be transported without limitations and without

segregation from passengers and other cargoes except undeveloped

motion-picture, photographic, and x-ray films and plates.

In case of accident resulting in breakage of the container;

safe distance is not less than .......... meters.

Container No ........ Gross Weight .. kg.

The external container has no radioactive co-ntarnination.

Dosimetrist . ........ .. Shipper ................
signature signature

Date tested ..............
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[Everything in red box on page 62

of this manuscript repeats except

all cap line,]

TRANSPORTATION CATEGORY ii PACKAGE

"Unless necessary, keep away!

[Everything in red box on page 62

of this manuscript repeats except

all cap Lire. ]

TRANSPORTATION CATJGORY 11T PACA.E

[Everything in red box or. 62

of this manuscript repeats t.x:cept
all cap line,]

TRANSPORTATION CATEGORY IV PACKAGE

6
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APPENDIX 6

$Form

To the Chief of the Airport

NOTIFICATION

For the Transportation of Packages
of Radioactive Materials by Air
Tranoportation

Shipped by

[full name of organizatMan, postal, telegraph

address and telephone number)

Request acceptance for transportation to destination a~ucort

(accurate name of addressee, postal,

telegraph address and telephone number)

1. Packages of radioactive materiale. of the

written out

transportation category.

2. Number of places (total)

weight (total) kg.

3. Name of radioactive material arnd its activity

microcuries.

4. Maximum allowable transit time •rom the time of deposit

to the time of delivery of the cargo to the recipient

hours, (only for short lived materials).

5. The surfaces of the external packages ha3 no radioactive

contamination; the radiation dosage level does not exceed the values

established for the respective transportation categories. This is
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substaniated by a test condueted by Qos .-,-e.".ri i s

(name, date, t2r_,e o.. f .)

Packages of iradioactive mater'a ls.. r.o to 1: ':3.5oI atior

Scategories idicaled on the labels and all Athe richnca .- ,r-,

Sesa.blished by tWe Ragulatiorns cov,.ring tho ',4rans:t..ti of I'1.w -

active materials.

(sign clearly)

A PPE N DS

DESCfRPTIVE J ; mIST NO.

foi pa:..ke-s and parcel", sent b-y

' iai tt•, spe il de e .,,,. of

s~hiopper)

the Ministry of Co'm-nunications Vs.R. tr .,

dI

i' I
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To y~pe. oship- i No. on. No. of c ;eip sga
Op me.-ent (packet; acorm- qtanip Addressee Ititle, iazt nrnel,

or pareel) ranlying or eeai first name, mid
dpacket de name, certi
fied by stamp.

ata p a k c .s nd arciset.--

I I

I III

i
I ,

:,Total packe;,s and parceisf

Si-nat-re of •h,•-.r

APPENDTX 8

SPECIAl DELIVERY TAG

1. Where

(destination, name of district, province, republic)

2. To whom

(complete, not abbreviated name of addressee)

3. Sender

(address of sender)

4. To packet, orig. No.

5, Signature and stawp of sender ,
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